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INTRODUCTION 

To  meet  the  need  for  a  raore  rapid  and  simpler  nethod  of  obtaining  the 
tensile  strength  of  cotton  fibers,  the  pressley  Cotton  Fiber  Strength  Tester  was 
developed  2/.    17ith  this  device,  snail  bundles  or  ribbons  of  fibers,  sheared  to 
a  uniform  length,  are  inserted  in  the  tester,  and  a  load  is  applied  to  each  by 
means  of  a  rolling  weight.    Readin^':.s  are  taken  of  the  load  required  to  breah  the 
ribbons,  and  the  cuotient  of  the  breaking  load  in  pounds  and  the  -/weight  of  the 
ribbon  in  milligrams  is  consid.ered  as  the  strength  index  for  a  particular  cotton. 

The  Chandler  round-bundle  method  of  deterLiining  strength  has  been  used  in 
the  cotton  testing  laboratories  of  the  United  States  Department  of  Agriculture 
since  the  development  of  the  method  in  these  laboratoriss  a  nuFiber  of  years  ago 
5/.     Comxparative  tests  of  the  pressley  machine  in  1940  showed  a  very  close  agree- 
ment between  the  two  r.ethods,  and  indicated  that  tests  could  be  m^ade  with  the 
Pressley  tester  about  6  to  8  times  as  rapidly  as  with  the  Chandler  method.     As  a 
result  of  these  tests,  the  Pressley  method  ivas  adopted  as  an  alternate  test  for 
fiber  strength  in  Cotton  Fiber  Testing  Service  4/. 


1/    Acknowledgment  is  made  to  7Jalter  E.  Chapman,  Jr.,  Zula  Gr.  Caperton,  and 
Marjorie  N.  Terry  for  assistance  in  iiahing  the  strength  tests  involved  in  this 
study. 

2/    Developed  by  Professor  E.  H,  Presslc)',  University  of  Arizona. 

3/    Richardson,  Hov^ard  li.  ,  Bailey,  T.  Lc  'T.  ,  Jr.,  and  Conrad,  Carl  L.  ,  Methods 
for  the  Measurement  of  Certain  Character  Properties  of  Raw  Cotton,  U.3.D.A. 
Tech.  Bui.  NOo   545 „ 

4/    U.S.  Do  A.,  Agricultural  marketing  Administration.     Pr-om.ulgation  of  Regula- 
tions of  the  Secretary  of  Agriculture  Governing  Fiber  and  Spinning  Tests  under 
the  Act  of  April  7,  1941  (Proimlgated  November  2,  1941). 
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Because  a  large  volume  of  data  had  been  accumulated  with  the  round-bundle 
method  which  expresses  fiber  strength  in  terms  of  thousands  of  pounds  per  square 
inch  of  material,  it  was  thought  desirable  to  convert  the  Pressley  indexes  to 
round-bundle  strengths,  if  practicable.    This  was  found  to  be  entirely  feasible, 
and  a  conversion  equation  was  developed  v\rhich  is  nov;  in  routine  use  5/,    A  high  ^ 
correlation  has  been  found  between  Pressley  index  and  Chandler  strength,  and, 
therefore,  the  conversion  equation  makes  it  possible  to  express  fiber  strength,  / 
as  determined  by  the  Pressley  tester,  in  pounds  per  square  inch. 

As  more  Pressley  machines  have  been  put  into  service  and  wider  experience 
obtained  with  them  in  the  laboratories,  some  variation  in  results  has  been  found 
to  exist  between  operators  in  addition  to  some  discrepancies  botv;een  machines. 
It  was  the  purpose  of  this  study,  therefore,  to  determine  in  a  systematic  way 
the  extent  of  the  differences  between  operators  and  between  machines  that  would 
bo  statistically  significant.    This  study  also  provided  data  for  a  further  con- 
sideration of  the  relationship  between  Pressley  index  and  Chandler  round-bundle 
strength. 


TEST  PROCEDURE 

Eight  machines,  designated  A,  B,  C,  D,  E,  E,  G,  and  H,  were  used  in  the 
study  made  under  standard  atmospheric  conditions  in  the  Cotton  Testing  Laboratory 
at  Stoneville,  Mss.  ,  in  July  1942.     Ti/venty-f our  cottons  used  in  those  tests 
were  selected  from  the  1935-37  regional  variety  study  and  covered  a  w*ide  range 
in  fiber  strength,  staple  length,  and  other  physical  properties.    On  each  of 
those  cottons,  10  breaks  wore  made  by  each  of  four  operators  on  each  of  the 
eight  machines,  giving  a  total  of  7,680  breaks.    The  breaking  order  was  set  up 
in  a  randomized  block  with  each  operator  making  10  breaks  on  each  cotton  on  each 
of  the  machines  in  the  order  shown  in  table  8  in  the  appendix.    Any  variation 
not  accounted  for  by  operators,  machines,  or  cottons  can  be  considered  attribu- 
table to  experimental  error. 

One  clamp  vise  for  holding  the  jaws  vras  used  for  each  pair  of  machines  in 
this  study,  and  a  fifth  vise  was  moved  from  machine  to  machine  in  case  two 
operators  wanted  to  use  the  same  vise  at  the  same  time.     This  extra  vise  lAjas 
used  several  times  and  enabled  the  operators  to  run  the  machines  in  the  planned 
order  mth  very  little  loss  of  time.    Only  four  sots  of  tools  (tweezers,  knife, 
and  wrench)  were  used  in  operating  the  eight  machines. 

In  preliminary  operations  made  with  the  various  machines,  it  was  found  that 
the  leveling  of  the  machines  both  crosswise  and  lengthwise  was  not  enough  to  in- 
sure smooth  and  unhampered  movement  of  the  rolling  weight.     Consequently  the 
follomng  technique  was  developed:     The  machines  were  leveled  crosswise  and  set 
so  that  the  beam  containing  the  tracks  was  on  a  1-1/2°  incline  with  loaded  clamps 
placed  in  the  breaking  position  in  the  tester.    After  removing  the  clamps,  the 
friction  bars  wore  set  so  that  the  beam  would  have  a  3°  incline  when  the  rolling 
weight  or  poise  ivas  at  15  pounds  on  the  beam.    These  settings  were  checked  every 
day  to  make  sure  they  had  not  changed  during  the  operation  of  the  machine.  A 


5/  United  States  Agricultural  Marketing  Service.  Cotton  Fiber  Testing  Service. 
1941.  (Mimeographed) 


small  spring  was  placed  on  the  weight-holding  pins  of  the  six  nev;er  machines 
(A,  B,  C,  D,  E,  and  G)  in  order  to  enable  the  operator  to  start  the  car  by 
barely  raising  the  trip  lever.     These  springs  did  not  work  satisfactorily  on  the 
two  older  machines  (F  and  H).     In  this  connection,  each  machine  \vas  timed  v/ith  a 
stop  watch  and  oscillograph  after  thin  paper  had  been  inserted  in  the  clamps  so 
'     that  the  weight  would  run  the  entire  length  of  the  track  without  breaking  the 
\     paper.    The  springs  did  not  increase  the  speed  of  the  weight,  as  will  be  ob- 
served from  the  follOYang  table. 


Table  1,  -  Tine  required  for  track  travel  of  weight 
of  the  machines  tested  as  measured  by 
two  methods 
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1/    Avera{Ti  time  of  four  operators 


In  addition  to  the  care  exercised  in  setting  up  the  machines  for  testing, 
the  metal  parts  of  the  clamps  ivhich  cane  in  contact  with  the  hands  were  given  a 
light  coat  of  grease  every  week  to  prevent  rust.     The  friction  bars  were  also 
wiped  off  every  day,  and  accumulated  lint  or  fly  was  blor/n  from  the  beam  tracks. 

In  the  following:  paragraphs,  the  procedure  for  making  the  tests  is  de- 
scribed in  detail  in  order  that  other  vrorkers  may  be  able  to  compare  every  phase 
of  their  technique  with  that  used  in  the  tests  reported  here.    Very  slight  dif- 
ferences in  manipulating  the  fibers  may  influence  the  results,  and  only  by 
carefully  considering  oven  the  smallest  details  can  the  vrarker  hope  to  eliminate 
important  variables. 


The  24  cottons  employed  in  the  tests  v>rere  sampled  by  taking  32  pinches 
throughout  each  sample.     These  pinches  v;ere  each  pulled  out  by  hand  into 
"slivers''  or  strands  and  then  combined.     Each  of  the  24  slivers  v/a.s  broken  into 
20  pieces.    Each  group  of  5  pieces  ■'/.^s  used  to  make  5  tufts  in  the  following 
manner:     Pulls  were  made  from  each  piece  and  combined,  then  combed  several  times 
with  a  coarse  comb  to  straighten  out  the  fibers  and  to  make  one  tuft.  This 
process  v^jas  repeated  4  times  to  make  tho  5  tufts  from  5  pieces.     Each  of  the  4 
operators  had  a  set  of  20  tufts  (5  tufts  from  the  4  sliver  makers)  on  all  of  the 
24  cottons. 
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In  making  the  break,  one  pull  vras  r.iade  from  the  tuft  vdth  the  thumb  and 
forefinger  of  the  rir^ht  hand.     The  fibers  were  then  grasped  in  the  same  Lianner 
with  the  left  hand  about  one-fourth  of  the  distance  between  the  ends,  and  drawn 
from  left  to  right  through  the  comb  attached  to  the  vise.     The  bulk  of  the 
fibers  came  about  midway,  vertically,  in  the  teeth  of  the  comb,  and  the  ribbon  ^ 
at  this  stage  -vvas  held  as  nearly  as  possible  to  a  width  of  3/8  inch.     The  next 
pull  vras  made  by  holding  the  fibers  the  same  way,  but  in  the  right  hand  with  the  I 
ribbon  narrowed  to  1/4  inch,  and  pulled  horizontally  through  the  comb  from  right 
to  left.     Marks  were  placed  on  the  jaws  of  the  vise  to  aid  in  keeping  the 
ribbons  1/4  inch  in  xvidth.     It  was  found  by  preliMnary  tests  that  a  ribbon 
l/4-inch  wide  gave  the  best  results  (Appendix  table  9).     Efforts  vfere  made  to 
keep  th6  ribbons  uniform  in  size  in  the  study.    Even  so,  beam  readings  indicat- 
ing the  breaks  of  the  ribbon  varied  from  9  to  21.     Most  of  the  range,  however, 
was  associated  with  the  range  in  the  strengths  of  the  cottons  tested. 

By  holding  the  ribbon  with  the  thumb  and  forefinger  of  each  hand,  the 
operator  placed  it  in  the  clamp  about  in  the  center  of  the  leather  facings,  with 
as  much  of  the  ribbon  extending  through  the  clamps  on  one  side  as  on  the  other. 
V)[ith  the  forefinger  of  the  operator's  left  hand  the  lever  for  gripping  the  . 
fibers  was  put  dovm  and  then  held  with  the  left  thumb  wihile  the  left  forefinger 
flipped  the  top  part  of  the  clamps  into  position  for  tightening.    Enough  tension 
was  applied  to  the  ribbon  with  the  right  thurab  to  straighten  the  fibers.  The 
forefinger  of  the  loft  hand  put  enough  pressure  on  the  tops  of  the  equalizers  in 
the  clamps  to  hold  the  fibers  in  place.     The  right  hand  was  used,  first  to 
tighten  the  right  screw,  then  the  left  one.     Only  enough  pressure  vras  used  to 
cause  all  the  fibers  to  break.    Next,  the  clamps  were  removed  from  the  vise  and 
the  prctruLing  ends  of  the  ribbon  were  sheared  off  vrith  the  tool  provided  for 
that  purpose.     Then  the  clamps  were  placed  in  the  machine  and  the  rolling  weight 
was  released.    Vi-hen  the  weight  stopped,  the  reading  in  pounds  v\ras  recorded.  Be- 
fore the  weight  vras  moved  back  to  the  starting  position,  the  beam  reading  vras 
checked.     The  clamps  vrere  again  placed  in  the  vise  and  the  broken  ribbon  vras  re- 
moved, care  being  used  to  remove  all  the  fibers  from  the  clamps.     The  broken 
pieces  of  ribbon  or  breaks  vj-cre  placed  in  black  papers,  which  were  folded  and 
put  in  racks  from  back  to  front  in  the  order  in  which  the  breaks  occurrod.  The 
rack  v?as  turned  around  so  the  breaks  could  be  vjeighed  from  front  to  back  or  in 
the  order  in  which  they  occurred.     Tiie  breaks  vjere  weighed  individually  to  the 
nearest  one-hundredth  lailligram,  and  ovory  possible  precaution  vras  taken  to  pre- 
vent loss  of  fibers  in  the  process.     The  black  paper  was  placed  directly  under 
the  balance  hook  to  receive  any  fibers  that  might  drop  from  the  hook  of  the  bal- 
ance so  that  any  lost  fibers  might  be  replaced  on  the  hook  for  weighing.  Care 
was  exercised  in  unfolding  the  papers  in  an  effort  to  prevent  the  fibers  from 
clinging  to  the  paper.     The  four  machine  operators  weighed  their  ovm  breaks  on  ^ 
two  balances.     Check  tests  v/ere  made  to  keep  the  v/eighing  as  accurate  as  possible. 

As  further  insurance  of  reducing  variations  in  technique  to  a  minimu,  check 
tests  wore  made  periodically  by  all  four  operators  on  a  laboratory  check  sample 
(Appendix  table  10), 
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TEST  RESULTS  TTiEIR  APPLICATION  IN  TESTING  OPERATIONS 

Test  Results 

After  the  4  operators  conpleted  the  making  of  10  breaks  on  each  of  the  24 
cottons  with  each  of  the  8  machines  in  the  order  of  breaking  listed  in  Appendix 
\     table  8,  average  pressley  indexes  were  calculated  from  the  data  representing 
each  of  the  10  breaks  made  by  each  operator.    Pressley  indexes  were  computed  by 
dividing  the  beam  reading  by  the  weight  of  the  ribbon,  and  averaging  the  10 
quotients  thus  obtained,  to  give  an  average  index  for  each  sample  for  each 
machine.     These  averages  are  given  in  tables  2  to  6.     It  will  be  noted  that  the 
operators'  average  index  on  all  tests  ranges  from  7,24  to  7.58,  which  range, 
when  converted  to  Chandler  strength,  would  be  about  3,000  pounds  per  square 
inch. 

Stoneville  operr?itors  B  and  C,  v\dio  had  over  1  year  of  experience  in  testing 
work  on  macl.dnes  C  and  E,  gave  .identical  average  indexes.    Operators  A  and  D, 
who  had  only  a  fevj-  days  of  experience  before  the  study  yjsls  put  under  way, 
showed  more  divergent  results.    Further  analyses  of  the  different  operators' 
schedules  of  testing  and  results  showed  that  operator  D's  higher  indexes  as  com- 
pared with  those  of  operators  B  and  C  were  associated  with  a  greater  number  of 
tests  being  made  during  early  morning  than  during  late  afternoon.     This  so  far 
unexplainable  difference  in  morning  and  afternoon  results  was  also  experienced 
by  the  designer  of  the  machine  during  its  early  development. 

The  average  indexes  of  all  operators  showed  for  7  machines  a  range  similar 
to  that  found  for  the  different  operators,  with  machine  A  giving  a  materially 
lower  average  strength  index  than  these  7  machines  in  spite  of  the  fact  that 
extra  care  was  exercised  by  all  operators  in  applying  a  uniform  technique  with 
all  machines.    More  ragged  breaks  were  in  evidence  with  machine  A  than  vdth  the 
other  machines  in  this  test,  and,  therefore,  the  lower  breaks  with  this  miachine 
as  compared  with  the  others  are  explainable.    Efforts  were  made  to  apply  light 
pressure  in  tightening  the  clamp  screws  as  recommended  by  the  manufacturer;  and 
before  the  conclusion  of  the  test,  it  became  apparent  that  greater  pressure 
should  have  been  applied  in  tightening  the  clamps  of  machine  A.    Subsequent  use 
of  this  machine  gave  results  comparable  to  those  obtained  with  the  other  ma- 
chines when  the  precautions  in  testing  procedure  which  the  test  results  revealed 
to  be  basic  to  obtaining  consistent  results  were  carefully  observed. 

A  portion  of  the  difference  between  machines  may  be  traceable  to  the  time 
of  day  when  most  of  the  tests  were  made,  as  was  the  case  in  determining  some  of 
^    the  reasons  for  the  differences  indicated  between  operators.    All  the  machines 
having  an  average  index  for  all  cottons  and  all  operators  in  excess  of  7,28  were 
used  to  a  greater  extent  in  the  tests  in  the  morning  than  in  those  in  the  after- 
noon.   The  machines  showing  average  indexes  of  7,28  and  lower  v\rero  employed  to  a 
lesser  extent  in  tests  during  the  morning  than  in  those  in  the  afternoon. 

In  analyzing  the  results,  "F"  values  were  computed  as  shoim  in  table  7.  It 
was  found  that  there  v/as  a  significant  difference  betv/eon  means  for  operators  as 
well  as  between  means  for  machines,  even  though  the  differences  indicated  were 
small  on  the  average  in  most  cases.    A  study  of  the  "F"  value  for  interaction  be- 
tween machines  and  operators  indicated  that  there  is  a  slight  difference  In 
results  obtained  on  the  same  machine  by  different  operators. 
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Table  2.  -  Average  Pressley  strength  indexes  for  operator  A  on  the 
different  cottons  and  machines  employed  in  the  tests 
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7.55  : 

7.71  : 

7.80  : 

7.57 

1  (  \ 

o .  cU 

o .  ol 

:  8.38 

:  8.60  : 

o.uy  : 

y .  12  : 

y .  lo  : 

0  .  44: 

18 

6.88  : 

7.56  • 

7.51 

:  7.34 

:   7.47  : 

7.25  ; 

7.86  : 

7.87  : 

7.47 

19 

:  7.50  : 

8.46 

:  8.56 

:  8.62 

:   9.09  : 

8.70  : 

8.55  : 

8.30  : 

8.45 

20 

:  7.46  : 

8.78 

.  8.68 

:  8.59 

:  9.24  : 

9.35  ; 

8.70  : 

8.65  : 

8.68 

21 

:  7.08  : 

8.38 

8.84 

:  8.13 

:   9.23  : 

8.61  : 

8.48  : 

8.21  : 

8.37 

22 

:  7.03  : 

7.44 

:  8.06 

:  8.21 

:   7.97  : 

8.09  : 

7.89  : 

7.28  : 

7.75 

23 

:  6.53  : 

6.45 

:  6.75 

:  7.16 

:  7.22  : 

7.26  : 

7.05  : 

6.61  : 

6.88 

24 

:  6.81  : 

6.50 

:  7.02 

:  7.44 

:   6.68  : 

7.68  : 

7.14  : 

7.10  : 

7.05 

All 

:  6.89  : 

1  1 
»  1 

7.21 

1 

.  7.38 

:  7.51 

:  7.35  : 

•  • 

•  • 

7.46  : 

• 

7.51  : 

1 

7.38  : 

< 

7.34 
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Table  5.  -  Average  Pressley  strength  indexes  for  operator  B  on  the 
different  cottons  and  machines  eraployed  in  the  tests 

1 


Cotton  : 

sample  : 

Ivia  chines 





number  : 

A  : 

B 

C  : 

D  : 

E  : 
— — — 

F  : 

G  : 

— -. —  1 — 

H  : 

All 

J-  . 

7  • 

1    •  O  w  a 

Q    1  A  . 

—   "  ■ » — 

9  L  OP,  • 

q  AP  • 

R  ftA  ♦ 

R   9A.  • 

R  7P 

7  1 R  • 

7    1  Q  • 

7  Q1  • 

R  OQ  • 

R  on  • 

R   1  • 

O  .  J-vJ  a 

7  Rft  • 

7  00  ' 

7  67 

O  a 

iJ  •  rtvJ  a 

ft  DA  • 

QR  • 

ft  ?7  • 

^   QR  • 

ft      '^'^  • 

S   77  • 

ft  00  • 

Ri  QR 

^     Po  • 

W»  .  «-'0  a 

R   77  ' 

R4  ■ 

^       ft"^  • 

RO  • 

^     nrz  a 
O  »    1  U  a 

ftR  • 

5  63 

\J  »  V  o  • 

ft  "^1  • 

ft  7'^  • 

ft  OR  • 

ft  A7  • 

ft      PI  * 

ft  "nfi  • 

ft  PR 

o  »  w  o  • 

RA  • 

ft      ft'^  • 

ft  36  • 

ft      PP  • 

ft   AP  • 

ft  1 3  * 

5  84  • 

6  19 

7 

n    PR  • 

ft     ft'^  • 

ft   ftl  • 

ft  54  • 

ft  3R  • 

ft  RP  ■ 

ft  ft4  • 

ft  67  • 

6  57 

o  , 

ft   ^P  ' 

7  PR  • 

7  01  • 

7  19' 

7  "^1  • 

7  1  P  • 

7   "^7  * 

7  09  • 

7  09 

•7  I 

U  »  tj  a 

7  11  • 

7  Pft  • 

7  40  • 

7  4ft  • 

7   PO  • 

7  P4  • 

7  39  ■ 

7  18 

7R  • 

ft  P'^  ■ 

6  54 

'    6  4R  * 

ft  1  R  • 

5  98  ■ 

6. 19 

1  1 

6  35  • 

6  15* 

6  ?7  • 

6  44 

ft    AA  • 

ft  36  ■ 

6  24  * 

6  52  • 

6. 35 

J.  O  a 

ft  RR  • 

6  69  • 

7  58 

7.44 

7.31  : 

7  4ft 

7  72  • 

7.06 

7. 27 

^R  • 

6  1  ft  * 

ft  65  ■ 

6.63 

6.07  : 

ft  94 

•    7  02  * 

6  53  • 

6. 45 

14  • 

7.48  : 

7.56  : 

8.37 

8.28 

7.65  : 

8.24 

8.50  : 

8.15  • 

8.03 

15 

6.89  : 

6.88  : 

7.51 

7.46 

:   6.46  : 

7.79 

7.54  : 

7.32 

7.23 

16 

7.09  : 

6.75  : 

7.88 

.  7.54_ 

7.50  : 

7.50  . 

7.56  : 

7.50  . 

7.42 

17 

7.78 

8.44  : 

8.82 

.  3.19 

•   7.99  : 

8.46  : 

9.06  : 

8.27 

.  8.58 

18 

:   6.69  : 

7.20  : 

7.95 

•  7.52 

•   7.35  : 

7.42 

:   7.86  : 

6.97 

.  7.34 

19 

:  8.41  : 

8.72  : 

7.80 

:  8.75 

3.90  : 

8.98 

8.52  : 

8.45 

8.57 

20 

.  8.60 

8.29  : 

8.54 

:  8.96 

:   9.06  : 

9.62 

■   9.20  : 

8.27 

8.82 

21 

:   7.55  : 

8.37  : 

8.41 

:  8.69 

:  8.39  : 

8.80 

:  8.53  : 

8.40 

:  8.39 

22 

:  8.00  : 

7.73  : 

7.45 

:  7.90 

:   7.94  : 

8.45 

8.04  : 

8.02 

:  7.95 

23 

.   6.68  : 

6.98  : 

6.82 

.  7.35 

:   7.24  : 

7.51 

:   7.14  : 

7.22 

:  7.12 

24 

:   7.27  : 

6.27  : 

7.04 

:  7.45 

:   6.99  : 

7.31 

:   6.89  : 

6.94 

.  7.02 

All 

:  6.83 

6.99  : 

7.53 

:  7.44 

:   7.25  : 

7.53 

.   7.41  : 

7.17 

:  7.24 
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Table  4,  -  Average  Presslej/-  strength  indexes  for  operator  C  on  the 
different  cottons  and  machines  employed  in  the  tests 

*; 


TiOtt  OTl 

sFinrnl  B 

CJ.  ±  1 1  w  ^  \^ 

■p  DinbeT 

Machines 

:  A 

:  B 

:     C  : 

D 

:  E 

F 

G  : 

All 

"1 

—  ~  

8.24  : 

7.93 

8.81  : 

—  i  1 .  1 . 

8.98  : 

~ — » -— 
8.53  • 

— —  ■■  —  —  -  — 
9.21  : 

8.55  • 

8.28  : 

8.57 

Q 

7.14 

.  7.23 

8.06 

7.54 

:  8.09  : 

8.28  . 

7.54  : 

7.44  : 

7.66 

O 

6.03 

'  6.10 

6.15  ' 

6.10 

■  5.78  : 

6.18  : 

5.93  : 

6.07  : 

6.04 

A 

5.23 

5.54 

5.73  • 

6.13  : 

5.56  : 

5.56  . 

5.67  : 

5.60  : 

5.63 

1=, 

0 

6.12 

6.36 

'   6.22  : 

6.49 

6.31  ; 

6.65  ' 

6.22  ' 

5.64  : 

6,25 

D 

6.21  : 

6.18 

6.05  ; 

6.37  : 

6.43  • 

6.36  : 

5.98  • 

5.91  : 

6.19 

n 
/ 

6.13  ' 

>  6.50 

6.43  : 

6.87 

6.53 

6.48 

6.26 

6.63  • 

6.48 

O 

6.71 

6.94 

6.80 

7.57 

7.59 

;  6.70 

7.07 

7.16  : 

7.07 

Q 

6.53 

.  7.02 

6.88 

7.52 

7.44 

6.57  . 

7.14 

6.62  . 

6.96 

xU 

.  5.93  ■ 

.  6.29 

:   6.27  : 

6.  59 

6.50  ; 

6.28  . 

6.  32 

6.32  : 

6.29 

11 

•   5.97  : 

>  6.40 

:  6.37 

6.58  : 

6.54 

6.39  : 

6.42 

6.55  : 

6.40 

1^0  ; 

7.08 

:  7.09 

:  7.11 

>  7.36 

.  7.33 

6.97 

7.36 

:  7.65 

.  7.24 

13  : 

6.25 

6.40 

.   6.58  : 

6.49 

'  6.57 

6.86 

.  6.97 

6.30  : 

6.55 

14  : 

7.66 

:   7.95  " 

•  8.32 

7.62 

8.49 

•  8.87 

8.37 

7.68 

'  8.12 

15  : 

6.95 

:  7.02 

:   7.74  ' 

7.38 

7.16 

7.75 

:  7.60 

6.85 

'  7.30 

16 

:  7.07 

7.32 

7.91 

:  7.45 

7.18 

7.57 

7.44 

7.20 

7.39 

1  7 

7.46 

.  8.00 

8.88 

8.31 

.  8.73 

8.86 

8.71 

7.96 

:  8.36 

18 

.  6.58 

7.04 

.  7.84 

7.76 

:  7.59 

-  7.70 

.  7.35 

7.03 

7.36 

19 

9.03 

.  8.84 

8.64 

.  8.82 

.  9.34 

:  8.74 

:  8.76 

8.35 

8.82 

20 

:  8.80 

8.52 

8.76 

:  8.74 

8.93 

.  9.12 

:  8.80 

:  8.34 

.  8.75 

21 

:  8.41 

8.16 

.  8.58 

.  8.70 

\  8.48 

:  8.62 

:  8.30 

.  8.21 

:  8.43 

22 

7.96 

7.81 

:  8.13 

7.78 

8.06 

.  8.64 

8.12 

.  7.54 

8.00 

23 

6.79 

:  6.63 

7.00 

:  7.25 

:  6.56 

7.22 

■  7.18 

6.75 

:  6.92 

24 

:  6.49 

6.84 

:   6.97  : 

7.20  ' 

:   7.10  • 

7.24 

:  7.19 

7.02 

:  7.01 

All 

:  5.95 

:  7.09 

7.34 

7.39 

7.37 

7.45 

7.30 

7.00 

:  7.24 

I 
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Table  5.  -  Average  Pressley  strength  indexes  for  operator  D  on  the 
different  cottons  and  machines  eraployed  in  the  tests 


Cotton  : 

Machines 

sample  • 

...  -  ,.,  -  — — 

— — ^ —  — 

■ 

number  • 

A 

B  : 

C  : 

D 



:  E 

F 

0 

.    H  : 

All 

1 

8.61 

9.84  : 

9.26  : 

9.17  : 

9  24  • 

9.06  : 

9.36  : 

9.58  : 

9.28 

2  : 

7.78 

7.88  : 

7.80  : 

8  11 

8  1?' 

8.24 

8.48  . 

8.05 

8.06 

3  : 

5.99  : 

6.16  : 

6.24  : 

6.  20 

5  06 

6.41  : 

6.27 

6.35  : 

6.21 

4 

6.09 

.   5.74  : 

5.97  : 

6.01  * 

5.  60  ' 

5.76 

6.03  . 

5.89 

5.89 

5  : 

6.16  : 

6.51  : 

6.50  : 

6  57  • 

5.26  ■ 

6.42 

6.62  : 

5.42 

6 

6.21 

5.21  : 

6.02  : 

6  75  • 

5.29  : 

6.38 

5.55  : 

5.32 

7  ■ 

6.51 

6.88  : 

6.72  : 

6.84  ■ 

5  63 

5.74 

5.59  ■ 

5.60  ' 

6.69 

8 

7.20  : 

7.45  : 

7.49  : 

7  43  • 

7  50 

7.39  : 

7.59 

7.24  : 

7.41 

9 

7.05 

:   7.36  : 

7.30  : 

7  ^6  • 

7  4  9 

7.74  • 

7.54  . 

7.78  : 

7.46 

10  : 

6.47  ; 

6.56  : 

6.54  : 

5  37 

6.43 

6.58 

6.10  : 

5.44 

11 

5.38  : 

6.95  : 

6.57  : 

6  95 

6  53 

5.73  : 

6.58 

6.22 

6.51 

12  : 

7.04 

7.16  : 

7.39  : 

7  5?  ■ 

7  50  • 

7,56 

7,54 

7.17  . 

7.38 

13 

6.86 

6.90  : 

6.77  : 

7.14 

5.77  : 

5.88 

5.77 

6.84 

6.87 

14  • 

8.52  : 

8.44  : 

8.71  : 

8.-^x0  : 

8.51 

8.67  . 

8.55 

8.63 

8.57 

±0  ; 

O  .  UU 

O    Q"l  • 

/ .  ol  : 

7.92  , 

7.54  ' 

/ .  y± 

P  Q/ 

Q  11 
0  •  11 

■7  PQ 
f  .  OC5 

16 

:  7.95  : 

7.53  : 

7.78  : 

7.95 

7.62 

7.77  ■ 

7.80 

.   7.59  : 

7.75 

17 

9.08 

:  8.70  : 

8.76  : 

Q  n  T 

0 ,  Do 

:  9.16 

9.06  ' 

.  8.99 

:  8.93 

18  : 

7.58 

;   7.65  : 

7.60  : 

7.85 

7.34  : 

7.52 

.  8.03 

7.69 

:  7.66 

19 

:  8.42 

:  8.83  : 

9.16  . 

8.77 

8.89 

9.54 

9.11 

:  8.50  ' 

>  8.90 

20 

8.75 

:   9.16  : 

9.84  : 

9.08 

8.69 

:  9.25 

•  9.45 

:  8.75 

:  9.12 

21 

:  8.77 

:  8.71  : 

9.20  : 

8.95 

.  8.62 

»   9 » S 

8.78 

:  8.83 

8.88 

22 

8.47 

:  8.09  : 

8.72 

8.30 

8.35 

:  8.50 

8.62 

:  8.08 

:  8.40 

23 

6.96 

:   7.57  : 

7.50  • 

7.31 

7.04 

7.44 

7.39 

7.38 

7.32 

24 

:  6.86 

:   7.43  : 

7.58  : 

7.33 

:  7.06 

.  7.65 

7.84 

:  7.28 

7.38 

All 

:  7.40 

.   7.56  : 

7.64  : 

7.65 

7.44 

7.68 

.  7.70 

7.54 

7.58 
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Table  6.  -  Average  Pressley  strength  indexes  for  all  operators  on  the 
different  cottons  and  mchines  employed  in  the  tests 


Machines 


sai;ipi.e 
nuLiber 

A 

JJ 

ill 

TP 

11  . 

All 

1 

:  8.43  : 

• 

8.71  : 

9,05 

9.10 

:  8.86  • 

9.15 

:  8.88 

:  8.79 

8.87 

•  2 

.  7.46  : 

7.50  : 

7.97 

8.03 

:  8.00 

8.24 

:  7.97 

:  7.64 

.  7.85 

•  5 

.   5.92  : 

6.13  : 

6.18 

6.20 

:  5.99  : 

6.24 

:  6.10 

:  6.14 

6,11 

■     4  . 

5.57  : 

5.59  : 

5.84 

6.06 

:   5.56  , 

5.74 

:  5.82 

:  5.78 

5.74 

5 

6.16  : 

6.29  : 

6.39 

6.66 

:  6.23 

6.46 

:  6.39 

:  6.55 

6.37 

■   ■     6  ■ 

6.16  : 

6.06  : 

6.18 

6.57 

:  6.22 

6.38 

:  6.27 

:  6.20 

:  6.25 

7  ' 

6.40  : 

6.72  : 

6.61  . 

6.72 

:   6.47  : 

6.72 

:  6.63 

:   6.55  : 

6.60 

8  : 

6.90  : 

7.16  : 

7.13 

:  7.41 

:   7.41  : 

7.23 

:  7.32 

:  7.21 

7.22 

'■  •  9 

6.82  : 

7.10  : 

7,17  : 

7.43 

:  7.40  . 

7.30 

:  7.43 

:  7,26 

7.24 

10 

6.09  : 

6.28  : 

6.39  : 

6.46 

:   6,42  : 

6.30 

:  6.41 

:  6,19  : 

6.32 

11  : 

6.23  : 

6.52  : 

6,51  . 

6.57 

:   6.49  : 

6.54 

:  6.44 

:   6.57  : 

6.46 

12  : 

6.84  : 

7.18  : 

7,38  : 

7.46 

:   7.51  : 

7.38 

:  7.48 

:   7.41  : 

.  7.30 

13  : 

6.21  : 

6.48  : 

6,60  : 

6.77 

.   6.50  : 

6.72 

:  6.86 

:   6.64  : 

6.60 

14  : 

7.71  : 

7.90  : 

8.33  : 

8.21 

:  8.17  : 

8.51 

:  8.50 

:  8.26  : 

8.20 

■     15  : 

7,28  : 

7.31  : 

7,54  : 

7.66 

.  7.20  : 

7.67 

:  7.76 

:   7,40  : 

7.48 

16  : 

7.25  : 

7.24  : 

7.82  : 

7.68 

7.51  : 

7,60 

:  7.65 

:   7,52  : 

7.53 

17  : 

7.88  : 

8.34  : 

8.82  : 

8.50 

8.47  : 

8.64 

:  8.99 

:  8.59  : 

8.53 

18  : 

6.93  : 

7.36  : 

7.72  : 

7.57  . 

7.43  : 

7.47 

:  7.78 

:   7,59  : 

7.46 

19  : 

8.34  : 

8.71  : 

8.54  : 

8.74 

9.06  : 

8.99 

:  8.68 

:  8,40  : 

8.68 

20  : 

8.40  ; 

8.69  : 

8.96  : 

8.84 

8.98  : 

9.34 

:  9.04 

:  8.50  : 

8.84 

.     21  : 

7.95  : 

8.40  : 

8.76  : 

8.62 

8.68  : 

8.81 

:  8.52 

:  8.41  : 

8.52 

22  : 

7,86  : 

7,78  : 

8,09  : 

8.05  : 

8.08  : 

8.44 

:  8.17 

:  7.73  : 

8,03 

23  : 

6.74  : 

6.91  : 

7.02  : 

7.27  : 

7.02  : 

7.36 

:  7.19 

:  6.99  : 

7.06 

24  : 

6,86  : 

• 

6.76  : 

7.15  : 

7.36  : 

6.96  : 

7 . 47 

:  7.27 

:   7.08  : 

7.11 

All  : 

7.02  : 

• 
« 

7.21  : 

• 
• 

7.42  : 

• 

7.50  : 

7.35  : 

• 

7.53 

:  7.48 

• 
• 

:  7,28  : 

•  • 

•  • 

•  • 

7,35 
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Table  7,  -  Analysis  of  variance  for  entire  test  embracing  cotton  varie- 
ties, Pressley  machines,  and  operators 


Degrees: 
of  : 

Mean 

sQuare  : 
or  ; 

value 

Source  of  variation  ; 

Sum  of 

■Required 

freedom: 

sQuares ' 

vpi  T  i  p  n  r*  p  * 

Found  ' 

5%  ' 

If^ 

Varieties  : 

23  : 

639.82  : 

27.82  : 

397.43  : 

1,54  : 

1.83 

Machines  : 

7  : 

20.10 

:      2.87  : 

41.00 

1.96  : 

2.55 

Operators  : 

3  : 

14.39 

:  4.80 

:  68.57 

.  2.62  : 

3.82 

Interactions: 

Varieties  x  machines  : 

.     161  : 

12.01  • 

0.07  ; 

1.00 

:  1.06 

1.08 

Varieties  x  operators  . 

69 

7.24 

:  0.10 

1.43 

:  1.06 

:  1.08 

Ivlachines  x  operators  ; 

21 

:  4.37 

0.21 

:  3.00 

:  1.54 

:  1.83 

Error 

;  483 

:  33.23 

_0_^07_  _ 

k 

Total 

:  767 

:  731.16 

k 

ft 

% 

Applying  Test  Results 

In  the  light  of  the  test  results  and  observations  made  during  the  tests,  it 
is  apparent  that  close  supervision  and  checking  of  operators  as  well  as  periodic 
machine  comparisons  are  essential  to  consistent  results.    To  obtain  such  results 
requires  frequent  testing  of  a  check  saFiple  by  different  operators  on  the  same 
machine,  and  by  each  operator  on  different  Liachines,  as  vrell  as  a  scheduling  of 
the  work  to  riiake  a  fair  distribution  of  replicate  tests  through  each  day  of  test- 
ing to  obviate  the  influence  of  time  of  testing  on  test  results. 

The  principal  source  of  discrepancy  in  the  test  results  is  traceable  to  the 
manner  in  which  the  ribbon  is  inserted  in  the  clamps.    A  ribbon  of  l/4-inch 
width  is  recommended  because  more  consistent  and  accurate  results  may  be  obtained 
by  employing  a  uniform  vddth  ribbon  of  this  size.     In  tightening  the  clamps  to 
hold  the  ribbon,  care  should  be  exercised  to  exert  no  more  pressure  on  the  ribbon 
than  is  required  to  hold  it  securel^r  and  permit  all  fibers  to  break  smoothly  dur- 
ing the  testing  operations.    VJhen  these  and  other  obvious  precautions  are  exer- 
cised by  an  experienced  operator,  consistent  results  should  be  obtained,  as  shoivn 
in  Appendix  table  10. 
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The  data  made  available  through  the  tests  here  reported  were  sufficiently 
comparable  to  those  obtained  in  the  tests  of  the  VJashington  operator  and  the  de- 
signer of  the  tester  to  vmrrant  continued  use  of  the  1941  conversion  formula  for 
converting  Pressley  indexes  to  estimated  Chandler  strengths  in  thousands  of 
pounds  per  square  inch  of  material.     The  1941  conversion  formula  is  based  on 
data  obtained  from  tests  made  by  a  technologist  of  the  'Washington  Cotton  Testing 
Laboratory  on  48  sam^ples  selected  from  the  1935-37  regional  variety  test  cottons 
to  represent  a  vade  ranre  in  fiber  strengths.     The  conversion  foriiiula  derived 
from  the  test  data  of  the  designer  of  the  tester  represented  the  same  24  cottons 
as  those  employed  in  the  tests  at  Stoneville.     The  three  regression  lines  are 
shoiAm  in  figure  1.     The  formula  based  on  the  Stoneville  tests  gives  a  slightly 
but  not  appreciably  higher  Chandler  strength  than  those  based  on  tests  of  either 
the  Washington  operator  or  the  designer  of  the  machine.     This  difference  is 
traceable  primarily  to  the  unusually  low  strength  figures  obtained  with  machine 
A  by  all  Stoneville  operators,  and  to  some  extent  to  the  fact  that  Stoneville 
operators  B-  and  C  showed  lower  indexes  than  the  other  operators  (tables  2  to  6, 
and  fig,  2).     In  planning  laboratory  tests,  it  is  therefore  desirable  to  have 
two  operators  test  each  sample  by  making  five  breaks  each  and  then  to  average 
the  results  of  the  ten  breaks  so  F.ade.     This  procedure  has  been  found  to  provide 
significant  and  dependable  results  in  the  testing  laboratories,  especially  since 
periodic  check  tests  are  made  of  operators  as  well  as  of  machines. 


Smi^Y  i\lID  CGNCLUSIOITS 

A 'ne?/ly  developed  cotton  fiber  strength  testing  machine,  known  as  the 
Pressley  Cotton  Fiber  Strength  Tester,  has  been  found  to  provide  results  which 
are  highly  correlated  with  those  obtained  by  the  well-known  Chandler  round- 
bundle  method  of  determ^ining  tensile  strength  of  cotton  fibers.     The  tests  on 
the  nev!  m.achine  can  be  made  about  6  to  8  times  as  rapidly  as  with  the  Chandler 
method,  and  therefore  its  adoption  is  rapidly  taking  place  in  various  cotton 
fiber  testing  laboratories. 

In  order  to  provide  information  on  the  accuracy  and  consistency  of  the  re- 
sults obtained  with  the  Pi^essle^^  miachine,  a  series  of  studies  ivere  laade  at  the 
Department's  Stoneville  Laboratory  in  1942,  involving  tests  vath  8  machines  by 
4  operators  on  24  varieties  of  cotton,  varying  vddely  in  fiber  strength  as  pre- 
viously determined  by  the  Chandler  method.     Since  earlier  studies  indicated  the 
need  for  making  10  Pressley  tests  per  sample  to  obtain  results  comparable  in 
accuracy  to  those  obtained  by  10  tests  with  the  Chandler  method,  10  strength 
tests  or  ribbon  breaks  vrere  riade  by  each  operator  in  the  Stoneville  tests. 

The  results  indicated  that  there  vjns  a  significant  differ^^nce  betv/een  means 
for  operators  and  machines,  and  observations  made  during  the  tests  revealed  cer- 
tain precautions  for  holding  these  differences  down.     The  average  Pressley 
strength  index  ranged  from  7.24  to  7.58  for  the  different  operators,  or  a  differ- 
ence on  the  Chandler  strength  basis  of  3,000  pounds  per  square  inch.     Seven  of 
the  eight  machines  showed  a  range  in  strength  similar  to  that  found  for  the 
different  operators.     0nl3'-  one  machine  gave  exceptionally  low  average  strength 
index,  and  this  condition  was  traceable  to  the  difficulties  experienced  in  ob- 
taining clean  breaks  of  the  fiber  ribbon. 
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Some  of  the  difference  between  laachines  and  operators  i/vas  attributable  to 
the  differences  in  results  obtained  during  morning  and  afternoon  testing.  This 
was  also  found  to  be  true  by  the  designer  of  the  tester  Yiho  has  laade  similar 
observations.     So  far,  the  discrepancies  between  morning  and  afternoon  test  re- 
sults have  not  been  explained.    Another  apparent  source  of  discrepancy  in  test 
results  is  associated  vrith  the  manner  in  v^^ich  the  ribbon  is  inserted  in  the 
clamps.     Ttie  uniform  employment  of  a  ribbon  of  1/4  inch  in  width  vras  found  to 
give  FiOre  consistent  and  accurate  test  results  than  the  employment  of  ribbons 
of  other  widths.     In  tightening  the  clamps  holding  the  ribbon,  it  vras  evident 
that  no  more  pressure  should  be  exerted  on  the  ribbon  than  that  required  to 
hold  it  securely  and  permit  all  fibers  to  break  smoothly  and  evenly  during  the 
testing  operations. 

The  test  observations  and  results  finally  indicated  that  the  test  technique 
being  employed  in  the  Department's  testing  laboratories,  vfith  some  modifications, 
should  continue  to  provide  significant  test  results.     In  this  connection,  it  is 
desirable  for  tvra  operators  to  test  each  sample,  rreking  five  breaks  each  to  pro- 
vide data  for  averaging.    Periodic  check  tests  on  a  check  sample  are  essential 
for  consistent  test  results. 


AIPSKDIX 

Miscellaneous  Basic  Tables 

The  randomized  order  in  which  the  samples  were  broken  are  shovjn  in  detail 
in  table  8.    This  randomization  is  so  laid  out  that  each  operator  made  10  breaks 
on  one  cotton,  then  shifted  to  another  machine  to  make  his  breaks  on  another 
cotton  until  breaks  had  been  made  on  each  of  the  cottons  on  all  Lia chines. 

The  effect  of  ribbon  width  on  breaking  stren--'th  is  shovm.  in  table  9  for 
ribbon  vddths  of  1/8- ,  1/4- ,  and  5/8- inch,  as  well  as  for  two  clamxps. 

The  results  of  periodic  checks  on  the  Pressle^'-  index  are  shovm  in  table  10 
for  the  four  operators. 
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Table  8.  -  Randoinized  order  in  which  the  saraples  were  broken 


Operator 

_A  



Operator  B  : 

— . — 



—  

i:.:a( 

3hine 

Machine  : 

A 

A  : 

B  : 

C 

X' 

:     G-  : 

H  : 

c  • 

D  : 

T?  • 

aLs  • 

^_   _G-_ 

_  _  H  _; 

_  A  J 

B  ; 

1  : 

• 

A 

4-  : 

7 

'  10  • 

13 

lb  ' 

o  o 

22 

16  : 

13  : 

10  : 

7  :     4  : 

1  : 

22  : 

19  : 

2  : 

r:; 

0  : 

6  ; 

11 

.    17  ' 

O  "7 

<;jO 

17  : 

14  ' 

11  : 

8  :     5  . 

2  : 

■  23  : 

20  : 

2  : 

b  : 

9  : 

12 

lb 

:  Ic^ 

i^L  : 

24 

18  : 

15  ' 

12  : 

9  :     6  : 

3  ' 

'  24  : 

21  : 

4  : 

1  : 

10  ■ 

7 

16 

lo 

22  : 

19 

13  : 

16  : 

7  : 

10  :     1  : 

4 

19  : 

22  : 

0  : 

2  : 

11  : 

o 
o 

17 

L  a 

20 

14  : 

17  : 

8  : 

11  :     2  ' 

5 

'  20  : 

23  , 

6  : 

3  : 

12  : 

9 

IS 

24.  : 

t-Jl  : 

15  • 

18 

:     9  : 

12  :  3 

6 

21  ; 

24  : 

7  : 

10  : 

1  ; 

4 

19 

►0  « 

lo  : 

lb 

22  : 

19 

4  : 

1  :   10  : 

7 

16  : 

13  : 

8  : 

11  : 

2  ' 

5 

20 

14  : 

17  ' 

23  : 

20  : 

5  : 

2  :  11 

.  8 

17  : 

14 

y  : 

12  : 

o  , 

6 

21 

2'.i- 

lo 

lo 

24  : 

21  : 

6  : 

3  :  12 

o 

.  18  : 

15  , 

10  : 

7  : 

4  ' 

1 

22 

19 

lb 

lo 

:  19 

22  : 

1  : 

4  ;  7 

10 

15  ' 

16 

11  : 

o 

o  : 

5  : 

2 

23 

20  " 

1  /  ; 

14 

20  ' 

23 

o  • 

5  :  8 

11 

:  14 

17 

12  : 

y  : 

o  ; 

3 

:   24  ' 

21 

lo  ' 

10  : 

21  : 

24  : 

r^  • 

6  :  9 

12 

15 

18 

lo  : 

lb  : 

19  : 

22 

1 

/I 

/  . 

lu  ; 

4  : 

1 

19  :  16 

13 

10 

7  " 

14  : 

1  /  : 

on 

23 

2 

D 

Q  . 

o  : 

11 

5  : 

2  : 

23  : 

20  :  17 

14 

11  ; 

8 

ID  : 

lo  : 

21  : 

24 

3 

1  b 

y  : 

liC 

o  ; 

■x  < 

o 

OA 

iCl    .  lo 

lO 

Q 

16  : 

13  : 

22  : 

1  Q 

A 
'i: 

1 

10 

7 

:  1 

4 

:  19  : 

22  :  13 

.  16 

7  • 

10 

17  • 

14  • 

23 

.  20 

5 

2 

11  • 

8 

2 

'  5 

:  20  : 

23  :  14 

17 

8  ' 

11 

18  : 

15  : 

24  : 

21 

6 

3 

12  : 

9 

:     3  : 

6  : 

21  : 

24  :  15 

18 

9 

.  12 

19  : 

22  : 

13 

16  : 

7  : 

10 

1  . 

4 

10 

:  7 

16  : 

13  :  22 

19 

4 

1 

20  : 

23  : 

14 

17 

8 

11 

.     2  ' 

5  : 

:  11 

8 

17  : 

14  :  23 

:  20 

:  5 

2 

21  : 

24  : 

15  ' 

18  • 

9  ' 

12 

3 

6 

:  12 

9 

18  : 

15  :  24 

.  21 

.  6 

:  3 

22  : 

19  : 

16 

13  • 

10 

.  7 

4  : 

1 

7 

10 

:   13  : 

16  :  19 

.  22 

1 

:  4 

23  : 

20  : 

17 

14 

.  11 

:  8 

.  5 

2 

.  8 

.  11 

14  : 

17  :  20 

:  23 

:  2 

5 

24  : 

21  : 

18 

:  15 

:  12 

:  9 

:  6 

3 

:  9 

12 

15  : 

18  :  21 

:  24 

.  3 

:  6 

1/    Numbers  in  table  refer  to  cotton  sanple  nuiabers. 
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(left  to  right,  top  to  bottom)'!/ 


Operator 

C 

Operator 

D 

I\!a  chine  : 

Machine 

:    E  : 

F  : 

a 

:     H  : 

_  A 

:_  _  : 

D  : 

Cr  : 

H  : 

A  : 

_D  J 

__J_j 

:     7  ' 

10  : 

1 

:     4  : 

19 

:  22  : 

13  : 

16  : 

7  . 

10  : 

13  : 

16  : 

19  : 

22  : 

1  : 

4 

:     8  : 

11  : 

2 

:     5  : 

20 

:  23  : 

14  : 

17  : 

8  : 

11  : 

14  : 

17  : 

20  : 

23  : 

2  : 

5 

:     9  : 

12  ; 

3 

:     6  : 

21 

:  24  . 

15  : 

18  : 

9 

12  : 

15  : 

18  : 

21  : 

24  : 

3  : 

6 

:  10  : 

7  : 

4 

:     1  : 

22 

:  19  : 

16  : 

13  : 

.  10 

:     7  : 

16  : 

13  : 

22  : 

19  ■ 

4  : 

1 

:  11  : 

8  • 

5 

:     2  : 

23 

:  20  : 

17  : 

14  : 

11  ' 

.     8  : 

17  : 

14  : 

23  : 

20  ; 

5  : 

2 

:  12  ■ 

9  . 

:  6 

:     3  : 

24 

:  21  : 

18  : 

15  : 

12 

9  : 

IS 

15  ; 

24  : 

21  ' 

6  : 

3 

:  1 

:     4  : 

7 

:  10  : 

13 

:  16  ; 

19  ' 

.  22  : 

1 

4  : 

19 

p9  • 

13  : 

16  : 

7  : 

10 

:     2  : 

5  : 

8 

:  11  : 

14 

:  17  : 

20 

O 

2 

5  : 

20  • 

23  : 

14  : 

17  ; 

8  : 

■  11 

:  3 

'     6  . 

:  9 

:  12  : 

15 

:  18  : 

21  ' 

24 

3 

6  : 

21 

24  : 

15  : 

18 

9  : 

12 

:  4 

1 

:  10 

:     7  : 

16 

:  13 

22 

19  . 

4 

1  : 

22 

19  : 

16  : 

13  • 

.  10 

;  7 

:    5  ' 

2 

'  11 

:    8  : 

17 

:  14  • 

23  ' 

20  . 

5 

:     2  : 

23  : 

20  : 

17  : 

14 

'  11  . 

8 

:     6  : 

3 

•  12 

:     9  : 

18 

:  15 

24  , 

21 

'  6 

:     3  : 

24 

>     (-jj-  . 

18  : 

15  : 

12  : 

9 

:  19 

22 

13 

:  16 

7 

:  10 

1  ; 

4 

:  19 

22  : 

1  : 

4  : 

7  : 

10 

:  13  : 

16 

:  20 

.  23 

14 

:  17  : 

8 

:  11  . 

2  : 

5  . 

20 

23  : 

2  : 

5  : 

8  : 

11 

;  14  ■ 

17 

:  21 

:  24 

15 

:  18  : 

9 

:  12 

;     3  : 

5 

21 

:  24  : 

3 

6  : 

9  ; 

12 

:  15  • 

18 

:  22 

:  19 

:  16 

:  13  : 

10 

:     7  - 

4  : 

1 

:  22 

.  19  : 

4 

.     1  : 

10  : 

7  : 

16 

13 

:  23 

:  20 

:  17 

:  14 

;  11 

:    8  . 

.  5 

.  o 

:  23 

:  20  : 

5 

o  . 

11  : 

8 

17  : 

14 

:  24 

21 

.  18 

:  15  • 

12 

:  9 

6  • 

3 

24 

.  21  : 

6 

rr  . 

«j  : 

12  : 

9 

:  18  - 

15 

:  13 

,  16 

:  19 

:  22 

1 

:  4 

7 

:  10 

:  13 

:  16  : 

7 

:  10  : 

1  : 

4 

19 

:  22 

:  14 

:  17 

:  20 

:  23  ' 

2 

:     5  , 

8 

:  11 

:  14 

:  17  : 

8 

11  : 

2  : 

5 

:  20 

r  23 

:  15 

:  18 

:  21 

:  24 

3 

:  6 

9 

12 

.  15 

:  18  : 

9 

12  : 

3  : 

6 

21 

:  24 

:  16 

:  13 

:  22 

:  19 

:  4 

:  1 

:  10 

:  7 

•  16 

13  : 

10 

.     7  : 

4  : 

1 

.  22  : 

19 

:  17 

:  14 

:  23 

:  20 

5 

:  2 

.  11 

:  8 

:  17 

14  : 

11 

:    8  : 

5  : 

2 

:  23  • 

20 

:  18 

.  15 

:  24 

:  21 

:  6 

.  12 

•  9 

•  18 

:  15  : 

12 

9  : 

6  : 

3 

:  24  . 

21 
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Table  9.  -  Effect  of  variations  in  ribbon  mdth  of  the  check  sample 
on  strength  index  vvith  two  sets  of  clamps  on  machine  C  1/ 


Ribbon  width  : 

Clamp  35  : 

Clamp  50  : 

All  clamps 

:          index  : 

Index  : 

Index 

1/8" 

Average  : 
Range  ; 

7.91  : 
7.57-8.52  : 

8.56 
7.76-8.82  : 

:  8.14 
7.57-8.82 

1/4" 

Average 

:  7.60 

7.84  : 

7.72 

Range  : 

7.00-8.15  : 

7.52-8.59 

7.00-8.59 

3/8" 

Average 
Range  ; 

6.89  : 
6.45-7.54 

7.11  : 
6.77-7.54 

7.00 
6.45-7.54 

1/    Data  represent  average  of  five  tests  or  ribbon  breaks  by  each  of 
two  operators. 


Table  10.  -  pressley  indexes  1/  for  check  sample  tested  periodically 
by  each  operator  on  machine  C  during  the  study 


Date  and  time  : 

Operator 

•  Average 

  B.  

L.,_iL  

 D__ 

Index 

index  : 

Index 

;  Index 

:  Index 

7-21-42      p.m.  ' 

7.79 

:       7.95  : 

7.95  ' 

8.11 

:  7.94 

7-22-42      p.m.  : 

8.00 

8.06  • 

7.76  : 

7.59 

7.88 

7-28-42      p.m.  ' 

7.96 

7.41  : 

7.28  : 

7.85 

:  7.62 

7-29-42      p.m.  ' 

8.02 

7.46  : 

7.45  : 

7.59 

:  7.65 

8-3-42  p.m. 

7.86  : 

7.85  : 

7.71  : 

7.94  : 

7.84 

8-10-42  p.m. 

:  7.41 

7.31  : 

7.59  : 

7.55  . 

7.42 

Average  ; 

7.84 

7.67  : 

7.59  : 

7.79  : 

7.72 

l/    Average  of  five  tests  or  ribbon  breaks. 
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105. Or 


o 


CQ 

ft 
CO 

b 

o 
o 


-P 

CD 

CD 

H 

3 

O 


100.0 


95.0 


90.0 


85.0 


80.0 


75.0 


70.0 


65,0 


6.0 


7.0  7.5  8.0 

Pressley  stren^jtli  (index) 


5.0  6.5  7.0  7.5  8.0  8.5  9.0 

Pressley  strength  (index) 


